Random walk in random scenery に対する極限定理について by 鈴木 颯樹






Random walk in random scenery ????????????
???????????????
??????????????????
???????????? deviation estimate?????????????????????????????? random
walk in random scenery???????? random walk in random scenery ? scenery random variables ??????
??????????????? Gantart-van der Hofstad-Konig[3]????????????????????
???random walk in random scenery???????????????????? ((z); z 2 Zd)??????????
??????????????? (Sn;n 2 N[f0g)?????Zn :=
Pn 1
k=0 (Sk)???????? (Zn;n 2 Zd)? random
walk in random scenery ???????????? (Sn)?? z 2 Zd ?? local time `n(z)? `n(z) :=
Pn 1
k=0 1fSk=zg ?
?????Local time `n(z)?????????? Sn ??? n   1???? z 2 Zd ???????????Local time
??????random walk in random scenery ? Zn =
P
z2Zd (z)`n(z)????????????
Gantart-van der Hofstad-Konig[3]??random walk in random scenery (Zn) ? random scenery ((z))? stretched
exponential ???????????????????????????????  ? stretched exponential distribution
?????????? c > 0? q 2 (0; 1)?????
lim
t!1
logP ( > t)
tq
=  c
???????????Stretched exponential distribution ? subexponential ??? heavy-tailed distribution????
??????? X ? subexponential??????X ?????????? X1; X2;    ; Xn ???? t!1???




Random walk in random scenery Zn ?????Kesten-Spitzer[4]??? Bolthausen[1]??
bn =
8><>:
n3=4 d = 1;p
n logn d = 2;p
n d  3:
???? Zn=bn ????????????????????????????????limn!1 tnbn = 1 ????
(tn;n 2 N) ???? limn!1 P (Zn > tn) = 0 ????????????Random scenery ((z); z 2 Zd) ? stretched
exponential distribution???????????????????????? Gantart-van der Hofstad-Konig[3]???
????
((z); z 2 Zd)? E[(0)] = 0; E[(0)2] = 2 2 (0;1)??????? slowly varying function D : (0;1) 7! (0;1)?
q 2 (0; 1)??????t ! 1??? logP ((0) > t)   D(t)tq ??????????? D ????????????
?????????? (Sn;n 2 N [ f0g)??????????d  2????(Sn)?????????????????






































; d  3





















?? 1. ([3], p.483, Theorem 1.1.)Random scenery ((z); z 2 Zd)????????? (Sn;n 2 N0) ???
(tn;n 2 N)??????????????n!1????




q+2 (1 + q2 ); d = 1;
(K2=q)
q
q+1 (1 + q); d = 2;
(  1q log f0)
q
q+1 (1 + q); d  3:
??????????f0 := P0(?? n 2 N????? Sn = 0)????????????????????K1;K2 ?
(Sn)????????????????????? 
Gantart-van der Hofstad-Konig[3]????????????? 2????1?? scenery random variables ((z); z 2
Zd)??????? subexponentiality?????Zn =
Pn 1
z2Zd (z)`n(z)???? 1??? (0)`n(0)?????????









logP ((0)`n(0) > tn)
???????????????
Gantart-van der Hofstad-Konig[3]????????????? 2?????????? contraction principle????






















n ; d = 1;
n
log nn
; d = 2;









n ; d = 1;
n
log nn
; d = 2;


































[1] E. Bolthausen, A central limit theorem for two-dimensional random walks in random sceneries, Ann. Probab.
17 (1989) 108-115
[2] F. den Hollander, Large Deviations, Fields Institute Monograph. Amer. Math. Soc., Providence, R.I. (2000)
[3] N. Gantert, R. van der Hofstad and W. Konig, Deviations of a random walk in a random scenery with stretched
exponential tails, Stochastic Processes and their Applications 116 (2006) 480-492
[4] H. Kesten and F. Spitzer, A limit theorem related to a new class of self similar processes, Z.Wahrsch.Verw. Geb.
50 (1979) 5-25
